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(57)Abstract: 

PROBLEM TO BE SOLVED: To determine each 
component easily and quickly with good reproducibility 
and accuracy by performing a waveform process 
including normal distribution curve approximation on the 
chromatogram of a serum lipoprotein for fractionation of 
the chromatogram. 

SOLUTION: A sample injected from a sample injection 
device 4 is introduced into a separating column 5 
together with an eluate 1 fed by means of a liquid 
feeding pump 3. The sample in the column 5 is separated 
into CM, VLDL, LDL, and HDL in a serum in about 15 
minutes. At the exit of the column 5, the separated 
solutions are mixed with a reaction liquid 2 fed by means 
of the pump 3, and are introduced into the reaction coil 
7 of a reaction oven 6 and reacted for about one to 
three minutes within the coil 7. The absorbance of the 
reaction product is measured by means of an ultraviolet 
and visible detector 8. The measured absorption curve 
of the reaction product, that is, a chromatogram, is 

subjected to data processing using normal distribution approximation by a system controller 9 
having a built-in data processing function and, after it is fractionated into four components, the 
amounts of cholesterol or triglyceride in CM, VLDL, LDL, and HDL are output as measurements. 
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^SU^P7h^7A-efe§o h»jy»J-fe'J K<DSI 
S<7)ig^. 3j£^WccM<t&8t^'J-tzP — ;K£>fcf— 

Sitr-fc^o ctifc»LrE2 (b) (4. %j&ffl3itt0> 

{7P7 h^AtfcSo SMItCOVLDL : LD L 
<7>MSi£l*3 2. 9:43. 5 t ft U SB*K»0> h 0 ^ 

[oo i 2] junons* t h^jfa^a^jfosjc 

[0 0 13] Mm 1 ) tf* M<DfcWW? h^77 

l\> ^^ffl?ES9]JMLt<j:^*7Aj 

i\> ^ftttfcftlcfMHttfci^ K»*l::CMj&<#tt 
-T^i^ici*. tiVLDL^kas^Lfctf-^ 

[0 0 14] *$(::. >r;u5iaffl^S»J^?tSLrft^* 
^A^fflt^r^5^3ij«{*^p*7 h^^-f — icty* 

&0J!£ii*6-f*Ui. M^CM, VLDL. LDL& 
t;HDLSS»l:»8-C#^o CM. VLDL. LDL 

RVHDL&ftMLmz'fji'ZmmitMmt lx. w 

fr. 8 0 0-1 200t>^XhP-AOT^ffl?LSS 
ftl)tfl)^Tst^^ ?tt)»gtf8 0 0t>yx 
hP— A*$Sa>SS»Jr-l4CM^V L DL4iJ0»T» 




»MW9-1 5 2 2 5 



Ll\> *^*¥$fflfl.SA<9 0 0-1 1 0 0t>^h 
P— A<D3fcS#Jli. M*(DCM, VLDL. LDL& 

,tfHDL*A»l::#jrc*. *»Mlc|z<fcy«S<OSt^ 
. [0 0 15] IP*. JSI±0>* 3 Lfc*^ 

(GSiLliT SKgel Lipopropak. JSSa 

-So 

[ooi 6] &m-?z>mm&ti,xit*j>Mmmm. k 
yam*. ex-h'jxgi»fji^#^^ u 

l\, iSa^MilTI*2 0-2 0 0mM, 
L< 1*5 0-1 OOmM^81^6t>o ^ffi?a^SSA< 
2 OmM5feat-ei*«fll5ffi3b^a?<* 2 0 0mM$g^§ 
fc«aO>BSRKaifcCM. VLDL % LDLMHDL 

4S*l3&«fei:«3^6t?ft*o MiSOpHtt, 5-9. 
ftfctfi; L<l*7-8T-fcSo ««»0>pHAt5*ai. 
*«IM* P H*<9 IMEHflL HStS*gg<!:t& 

*ffit^J:U^T*fT3ig^lotC(DKy-C?^i^^L^ 0 
[00 1 7] ia±OJ:5(=:Lr»S*+lfcCM. VLD 
L. L D LSl/H D L^P UXf P-MI//XI* h U 

yy-tyKt* a i/xfp- ^fttf/xfihuyyty 

[0 0 18] *«WC«ffl1 , 4a UXfP- ;uiSJC-T 
y— fe\ =i uxf ;uxf7- tf* => u^t o-ji/ 



-N- (3->f;i7i-Jl/) -n' — 9-^7i/-;ux^ 

U>v75 >XI*N-X^;U-N- 

;U) -m-7-^>t4-7>f75yeU>(DBft 

— L T C (|§p D n£. «ID>7 9 9X (*) ») 13 U 

"J** K OSS*. X&ffi (HO Si) 
[0 0 19] «fc, h'jyytUKiRBtiKHiL 

y— 1\ y^p-r-f >y/<— saim— ***>$r— if 
urii. n-x^u-n- (3->^7i-;i/) - 

N ' — yzjuf U^i/7 5>XliN-x^-N 

- (3-X^7tx^D e^U) -m-7-vv>i 4-7> 

^rsy ify>cDi«biB$(*^»if6*t«. *y*i*w 

(Cfi. 7f78£<7>^r* Ht-LTG OSS** t&SJ^T^^ 

x (ft) SS) «\ y tfKX ■ K (Sp a »«, XflMtt 

(1*) Si) **<«SR-C**. 

[0020] Cft&ttKill&CM* VLDL, LDL& 

tfHDLOP i/Xfp- iuatf/xc*hyyy-by Kt 

(DJRfcMI*. 35-50°C„ »fl<li45-50t 
A<fil\> fiJ£SS*<3 S^M-CttJEIt^+^fcfty 

yyy-ty Ksoftctt. «*tf*»Rra«ai»tfflt^ 

^(DSt** *J&mihmom&&&lt. 540-560nm 

[0021] *^BJ$llj56■r^fca^)co^a^cot^r. m 

So 

[0022] Unit. -filc^»<Dtti*36<-tr^ h-e#s 

So »gt*^A5(^A$*tfcfS»^ ifiim^OCM. 
VLDL. LDLMHDLlZfil 5 ^j^^-C^iS*^ 
So #Si£*ifcCIS/k VLDL. LDLS^HDLfijg 

y KSKKR2 t»»*vA5(7>UiPi?S#$*i. SIC 




5 2 2 5 



U-x— ^fflSSFfU CM. VLDU LDLSl/HDL 
0)4dt»(C#n**Vfc«. CM. VLDU LDLitf 

h d l(D=i ux^p-;u§xii h y y y-b y K«*<ass 

[O O 2 3] 

CM. VLDL. LDLBtfHDL0Bfc fiftM 
0)SattfiL^«T*>Z4l& 4«»0)Rltt»«Tl*HlfCfc 

&<<Dm&tf&-?tz1)\ CM. VLDU LDLWH 

DLS«4i:»lt*Ct*Bi^ «Bfi:»ffttBl 
[0024] c;Kic»l-c*»stm** iStt^p^h^ 

^-t±^C<i:(C^or. iWOCM, VLDL. LD 

tthyyy-ty Fazmmztt-rzz t finite t# 

wick* l < Menus** h*^?-*— r 
©«S»15», hyyy-ty K#«ra>»*«2 6# 

T*. CM. VLDL. LDLSl/HDLS^Mt^ 

[0 0 2 5] *SS0Jiii. MyXfA0&«/«S 



[0 0 2 6] 

[0 0 2 7] njfecy 1 
si orz*Lfc*«=J:y. jto*y#* 

SUSSLfcio »S*7Ai: LTI*ffiI6a>*^A (TSK 
gel Lipopropak M5q%i+ — (ft) 

SL rtS7. 5mm. SS30cm) £. KKSASt 
4|ZlimBR0>S6« (AS-8 020 |§p D p*. XV- 

(ft) S3) K^«tttMI8lz:amiKa)m (uv 

-8020 ma«. mv- (») st) *mi\ tttu& 

^1*5 5 0 nmlClSSL^o 

[0 0 2 8] SB*— :7>i*6(::i*rfriR<DSM (CO- 

8 0 2 0 ■ IV- (ft) ffll) S*3-f JUfC 

(*mi5^SS (SBu-OUK. Sp d b «> IV- (ft) 

§8. rtgO. 4mm. ^£7. 5m) SB;S£ 
Ii4 5ti: Lfco 
[0 0 2 9] *fc. 33l?g7K>^3|ClirfJ|gCDSg (CC 

pm isa«« iv- (**) at) &mi\ zkmtf^zro 

ftL&itm&fclzMLXO. 7ml/min, 3L/XfP 

— jusBK*xi*hyyy-fey ksbkwkwlto." 

3 5ml /m i n ClK£ Utc 0 

[0 0 3 0] SKA 1 fC(*. 7 5mM h'JXiM 

( P H7. 5) Sfflt^fco SJCKHl2fz(4. 3L/Xfn 
— JU#«0!>«*. mSSOam (f^5t-LTC, i8jp D n 
B»>fy*^ (ft) S) *JBi*fc. MJ? 

y-ty K»«f(D«^ mss^a^ (f^st-LTG, 

Sp q p*. tt»^f*;*x (ft) K) SJfll*fc. SfltL 
"CI*. S3SiC>aiC<fcor»Jlt$4xfct hJfllJfCDVLD 
L. L D L Sl/H D L (Dgf »J >A°{7 lS;l^lk$ 

p -;u##T<Dig^:& i o /i i % h y y y -b y K»ffot 

S§2 0 n I flSJBLfco 

[0 03 1 ] a uxfP- ;ua>»«f«*S*i . 0 3. 
■ 4AtfH5lc % hy^y-by K0#*r«iK££2. ■ 

6. @7R(/0 8(C^t o 
[0 0 3 2] 

[ii] 




<f$flfl¥9- 1 5 2 2 5 



£ y HSR 












VLDL : LDL : FIDL 


VLDU%) ! 


LDLW 


HDU%) 


1*3:6 


15.6 


37.0 


27.4 


3:6:1 


28.6 


68.9 


2.5 


r 3:1:6 


50.2 


20.4 


29.4 


3:4:3 


34.3 


55.6 


iai 


8:1:1 


84.1 


12.8 


3.1 














VLDL : LDL : HDL 


VLDL(%) 


LDU%) 


HDU%) 


1:3:6 


15.5 


57.2 


27.3 


3:6:1 


29.2 


68.1 


2.7 


3:1:6 


SO.3 


20.5 


1 29.2 


3:4:3 


3S.8 


54 .3 : 


9.9 ! 


8:1:1 


84.7 


12.0 


3.3 



[0033] aili, ItfffiOItKWOVLDL, L 
D L&.1/H D LCD3 l/Zf P — JUfiifc (%) ICOUT. 

[0034] 03. 4. 51*^1 <7>$§mirg-3i>r 
a UXTFP-;KDaa>Siifiii:^JSfiia)ffiBIBI«S^t" 



tOTfe^o mfrzw^fru*?^ VLD 
DLi tSiifB<b;ljSfill^l*^l v 

P-M>bVLDL, LDLXt/HDL(D3 
JUmCD«3*2l?l< C<h«fcy CMCDZI UXfO 

[O O 3 5] 
[t2] 



L. LDL 



D L . L D 



«y 


to* u n&w h u <f y -t u ^«tt 


<DS£*t 








VLDL : LDL : HDL 


VLDL<%) ~i 


LDU<*>) 


HDL(96> 


1:5: 5 


63,7 ! 


22.5 


11.8 


1 : 20 : 20 


32.4 


44.3 


23.3 


1 : 100:100 


8.7 


59.8 


31.5 


1 : 20 : lOO 


16.7 


22.9 


GO.4 


1 : lOO: 20 


11.7 


79-9 


8.4 


«yrt<*>y** K«fl 


n&Ko h y if y * u v«tt 










1 VLDL: LDL: HDL 


VLDU96) 


LOU«> 


HDL(%) 


1:5: 5 


i 68.1 


19.4 


12.5 


I: 20: 20 


32.9 


43.5 


23.6 


| l : lOO : lOO 


I 7.5 


59.6 


32.9 


1: 20:100 


16.4 


25.1 1 


58.5 


1 rlOO: 20 


13*5 


77.3 


9.2 



[OO 3 6] m 21*. fsttSfC. #;1^S#44»COVLD 
L. LDLSl/HDL(Dh l jyj"bU KStfc (%) (CO 
l^X. Siifil<5:?li]SfBSlt»Lfcta)r*fc^o 06, 
7. s^8iia2CD^fcS^c^r^Lfc&a«4'<D 

VLDL. LDLMHDKDh'J^'Jt'J 

frta&oiz^ vldl. ld LRis ho ^t^mmmt 

[003 7] 2 

HtS0«i <k fettle* uxfa-;i/fitfi 52m g / 

*Sr*CM, VLDL. LDL&lKHDL|:»S$W: 

[0 0 3 8] ^B^fCcfcoT/iySLtc^a 1/XfP- 
JU. CM. VLDL. LDLMHDLCO^UXf 



;US(*. -e*i-ett 151. Omg/dM. 2 m g / 

dl. 44. Img/dl. 65. 3mg/d 

0. 4mg/d I rfeot CjUCttU f^— HSICO 

;U. CM. VLDL. LDL^HDL©3l/XfP- 
JUai*. -ttt^tt 151. 2mg/dU 1. 3 m g / 
d I. 29. Omg/d I. 80. 6mg/d I St/ 4 
0. 3mg/d I "Cfcofco 

[OO 3 9] R— K»*0> h'jyU-tsU KSrfifigOhU 

p°p*. tt*u*5*v*x (#0 ») £ffii*-c-7^zL7;u:: 

2 4mg/d I -Cfcofco Sift. LDLO)aUXfP- 
JUSIi. (LDL3 l/^f P — JU) = (S^l/^fP- 




»WH*9- 1 5 2 2 5 



M — (HDLll/XfP — JU) — (O. 2xhUyj 
■feU K) ^l^S^it ( F r i e d e w a I d tf>x£) 
US:ffi*+V"Cl^^>Ci:^t> % LDL(DaL/Xf P--/H 

[0040]5SJfi« 3 
-HHfifflU £H«f^ 2Sffl(DjfllSK» (RJftA. B) * 

ux-tp— cm. vldl. ldlMhdlo>3 

' UXfP-;Hll 153. 0, 1. K 73. 3, 4 
0. 8. 2itf3 7 . 3mg/d I "C&ofco £fr. 14*4 
B(DS3UXf P-ik CM. VLDL. LDLSl/H 
DL0)3L/XfP--/HI^ 2 8 0. 2. 1. 9. 7 
5. 4. 125. 5&1/77. 4mg/d Itfeofco 

[0041] mmm 4 

xitfli &n«ic 2sao>jfliSia» <k»c d) * 

yyy-bUK, cm. vldl. ld l&i/h d l<e> k 
y^y-tyKsr*. 309. 9. o. 8. 214. 7. 

5 7. 1M37. 3mg/dltfeof: c ^ 
DI*. »h'jyjtU h\ CM. VLDL. LDLM 
HDLOh'jyU-feUKift 148. 3. 7. 9. 7 
7. 4. 52. 2&tf1 0. 7mg/d I V&-otz 0 

[@1] 011*. VLDL. LDL. SI/HDLCDZ3U 
P- ;Ufilt7b<1 5. 6:57. 0:27. 4 (%) 

^^fl^SSLT^ftfc^P^ VV^U (B) 
"To 

[02] 02|*. VLDL. LDL. &tfHDL0)hy 
yy-fe'J KSlt*<3 2. 4:44. 3:23. 3 (%) 
(D;1^S«$giEiStt:^P-7 h^77>f-r^» LT*# 
6^D7h«A (A) tlS<5*&&&®L7£lZ&Z> 

a^«aa*urf#t>+Lfc^p-7 h^a (b) s^-r 0 



[03] 031*. ilSlft^ft^^CDVLDLCDZlUXT 1 

p— JUS<D9J£- (%) 0>9HSflL ^$4(cfi]-t4ft*a)v 

LDLCDPUX^P — ;UgOHJ^ (%) COSIfflfa^^P 
^ hLfc*ill0-C*fc^o 

[04] 041*. «ttl::#K»*a>L D L<7)a UXfP 
-;bS<DfiJ^ (%) OSSJEfflL SlfAlCl^-a^itKDLD 

l <d a u^f p— ;ugcofij^ (%) (bmmm&yny h 
ufctsia0-efc*o 

[05] 051*. «l4lC§aS*(DHDL^aUXTn 
— )^m<Om^ (%) CDSOSfB. «t$4lCf^-|4^^CDHD 
L<7>p 1/XfP- (%) a>3Stffl$3fa^ h 

Lfc*BlH0-efc&o 

[06] 0 6 1*. ffilfilcSafi^VLDLOHU^'J 
t'J KS<&*J^ (%) oaStt, «ffi(cf^-|4*443<DV 

LDLCDhy^y-fey K*a>«£- (%) ostsfi^p 
^ hLfc*§g|0r*fe^>o 

[0 7] 0 71*. *S$ftfZ«.i4^^CDLDL<Dhy^y-tz 
y KS<D9j$ (%) <D;l"J^fll. ^f4frf^-a*4^CDLb 

l<d h'j ^ut y k*<d»j^ (%) a)Sii(fi*^p^h 

L*:*eill0-t?fc5o 

[08] 08f*. SSfiJZ^^^C^HD lo hy -yy-fe 
y KfiCDfiJ^ (%) <7>;lij^ffl. «llftlc^-K^^OHD 

lo> hy yy-ty KS^fj^- (%) ©ims^pv k 

[09] 091*. Sll6«2-C»&*tfc^P-7 h^7A$ 

[01 o] 01 oi*. *^ej^*ffi^fe^S(7>— PJ^^ 

-rmB&0T-fc* o 

1 SJtttt 

2 J£j£& 
3 

4 i4*4;^ASS 

5 #81*^-** 
6 

7 si£p-f;u 

s x*RHMkai» 

9 yXfA3>hP-7 
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